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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device 
capable of substantially suppressing drop in contrast 
caused by outside light without causing drop in 
brightness of an original image. 

SOLUTION: Optical cavity structure is constituted with 
a semitransparent reflecting layer 22 and a reflecting 
layer 12 interposing an organic EL layer 20, and thereby, 
light causes multiple interference as shown in arrows F1, 
F2. The light is incident in a G absorbing filter FG 
installed on emission pixels of R and B. The transmission 
property of the G absorbing filter FG is such that the 
transmission factor in the wavelength region of G where 
naked-eye visibility is high becomes minimum, and the 
transmission factor of other R or B becomes maximum. 
Therefore, the G component of light emitted from 
emission pixels of R and B is reduced, and the degree of 
reflection of the outside light in the G band of emission 
pixels of each color is suppressed low. Influence of 
outside light on a naked-eye visibility curve y 00 is 
reduced since G is high. 
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(54) »HI«>«ll:] iit^S 

(57) mm] («iEW) 

] W«E LB 2 0 «:S^tf *3WiSi*)a 2 2 
^iSStlB 1 2(Cj:-:>-C^ig8lfltS«I«tf0(dnT:i3»). 

c nic J: -7 T^ten F l . F 2 © <k ^ 
^^^U^fFOtCAW-r*. C©G«iR7^Jl'ifFG©2 

txfc*0!)%. GfiR»*s(5«31a. Sfe©lfe)fe®5R©G 

«^«:*jw45i-3fes«^fi<»^e.ne. — was 

<D«JSiffiflSy (A) WG-ClS<<i-3-Cl>-5>fc»t). 



/ / 




i 

•3. Ctv*RSC^B©SiSR©3fettl:ftffl!l*-5C>«J1-*A« 

a. 

[ill^S] laSSR. G. BCD^Dij^. i^lB<!:S 

[S«^4] mZR. G. B©SBS5fe!>«, SStat* 
awS8*ia©lffl«:W«ELH*J««*i/t«Jgt?*»). 15 

A«W{cEsu/cc <b *!Hfa£-r -ssi^^ia ia«s<o«^ 
7 hi* (rad) . m^mmtmmmmmmomo^ 

2L/A+*/2 7r = m (mWSS:) 

s. 

tlS^8] R. G. BOSHJRj&^-JtOJe^f-CByU 

lirlBR©iB«©36W:^fi!l*4C»»i1-*AS^llBtcR<OSja 
7 4;i/jr«SBb. nir8BB<DiiijR(Djl&mAfl!l«>^v»»j^ 

jfeAWMtCBOOSS^ -<Jl'3'*ESL'. H!iffiG©@BlS<D 

'>7 h*4> (rad) . Bfrf2SS4et*2?8S«a<Dra<D 
je^WffifKiL (nm) . Bl»jaiL/cC>36®;^'<i' hJKO 



^2002-373776 

2 

t-d'iSg^X (nil) tl/fct*. 
2L/X + <l>/2 jr = m (mtifitt) 

[0 00 11 
[0002] 

[WmKSB] WSELsR^ii, -fiitS5«:. ««EL^ 

A 1 «C4'0^"C*0. I TO (Indium T 

in Oxide) l&:t'K:J:.53tajai4CDSWS«i<t%-:>'Ct» 

4. w«EL^3i6e*»6a*3n/c3t». *>^6^s?B 
* 3 n*. CO J: 5 «c««E Lm'f-imm ufc^^^g 

-C». i1-3t*>e.»W«ffi&^l/r^ELI6*lg(C«A 
n.5J:^«:&i. -rttfct. W«ELi^eK:J:S2t:* 

[0 00 3] C©J:^%3>h5;^hCDfiT«:S(#r-5 
SejJJ^Wt 1*H¥9 - 1 2 7 8 8 5#^i«{CBB 

i^ii. «s^gfliij-cjSS*$nfcR(ijt:m6j*«s*t:^tc 

*/t. «FPa2 0 0 0 - 3 1 5 5 8 2-^^i««:tt. 
^«S-C*i*V - F««i W«E LIfeJtaiOiatC 
^«*iRitJUa€:89!W4 J: ^ «: Ofc««E L5R^*ssatt3 

(0 0 0 41 etc. »«{CR(^). G(»). B(*)CDS 

40 fejiia<D*^-7^;l'5f€:SR. G. B<P^3£Bi*5Ji«: 

itiCttt-C**. Lifii^C<Ol3m'C\t. R. G. B© 

5J5tSe*RJ(jtl/t:. ^20 0 0-37 8 6^«CBg?n 
^©it*-i'©jSg3&5 4 9 0 — 5 3 0nffltDG©*^-7 

^ ^i/^4iG<DW«^5i^(ce^$ n^. 

[0005] 

50 [K6W**»*LJ:5t^-5g|iai JiLh© 



(3) «Fea2 0 02-373 776 

3 4 
i ') AjWattJBtcttiX© J: ^ a^FSH^Ai* [ 0 0 1 1 1 

a)i^P8¥9 - 1 2 7 8 8 5-^5:j«<![)«^^-r». J^* [»?BCD^©je«l <m0&t& 1 > «tttC. 

^3(yg*i6<D3etc>tr4S«*«>fiTU. ffst*5p% mi (a) {cn^-r<t^K:. r. g. Bos^jei^— 

fclTtcJio-Cl/*^. 3£<DJaj15-C2-X7ciB5(IStlfc«fiSt«Cr>-Ct»S. Hjts© 

®1tBa2 0 00-3 1 55 8 2#5^©W«EL3R^-C «-C». X:mSl«:R. G. B. <D)BFP©«»3iiUE 

^, G. B<!!>«^«:J:r>-C. a»ffl*P*«BR t'^<'»*. 

®R. G. B©7 ^^l-af^-eti^tlR. G. B©iBIR«: 10 *|Ufi0.««C*}«.>r«. G<D^31£HJII*K5< RRO^B© 

sst*3&»3 09«ee*D. -ecDfijgea^As+^imiit (c. -en-enGattt^^ju^FGAiRw^n/tfliaitt 

[000 6] Jii±<D.^.«:;&aurct>©^. 3*: [O O l 2 ] Rfeb< »*B«DlB3feiffl*t<Z>«Si»3a«r^T 

*©®«<D»S©eT«rJS< Ci&< . J1-*:{CJ:5=»> <b. H20J:^«:tt4. P3BIK:*JV»-C. 1 0 

h9:^h©fiT*:*:««:?Jc«-r4ci36«-c#4«n^as ±«c», *-r. Pt. Au, Cr. wtjit{cJ:-yxr y 

10007} C©SStBl 2J:«:. m-MTDATA. 2 -TNAT 

ms'&mfSkfittifoay^m frieawsitjafrsfc: Atti*{cj:-»-c^<?. y rm 1 4*»gwisti. MK:-e©± 

». *I6^». R. G, B©Sa^— ^©Jefft?ffi5U 20 tc. a-hiPD13:eK:Jzr>Xt^--A^im\ Bifimmm 

$nfc«S*fai-€*-5-C. ^R. G. B©^%*»6jl RSSSn*. C©*-il'»Siei 6±«:tt. AlqS&i- 

«?i/fcfe©j(6*«*i-ri7 ^ jpifjfe. te©ajRb<tA>-> «:j:-9-r«^2aB*jBttaA:ife*sii 8*««iBsn4. 

fc&©iBSR©3feaj:ft!«**tr»tti1-*AS*«lfcEai>^fcC {:n6'< tB 1 4 . .t-il-faS® 16. l 8 

tc4:orw«ELia2 0*s^$n-ct>4. 

[00083 iHttM®© — 3tt. miZy -i )V^ifiG<D [0013] -^K.. C©««E LJB2 OiKW. Mg : 

SUR^^iPfr**). cn«:RRCJfB©B3R©jfeW*W Ag (Mg i A g©^) «ci-«:J:o-C* V- F^€r 

*-&l»«i1^5l£AS*WK:iSUfcCi*«FaiT-5. fS© «fcifc^|i2Mi5S4a2 2*iSaj^fi!(;3n-Cl»S. C<0^ 

»J8tt. B?ieR. G. B©Sa3R)!>J. SS*Htai«B© JSWSS4B2 2±K(3:. I TOtci'KJt^TJ&JiESnfc 

ngtc^E La*itt**ifc«tje-c*D . msiy -t i\^if^ mmwsLz 4 *^o-c. s i N^tt-tcts^^-:' 

frS2ll«B©3tai:?Jffil*2>C>»J1-5feAS*JSlK:KgL/fcC: 30 S^a>|g2 6**^0fiSS*i-CI,»i. c©>'^• f 

amitiri. M«:f6©J^»tt. jJSBR. G. B©S a>fi2 6±«:. ±j£L//cG«<X7 ^ Jl'ir F G*i^$ 
SaR*J. S«Hi*jS>WJg«*IB©iajtcW«ELB*»!** 

*afc«Jgr*») . <Jb27 ^ ^I'i'^rltne^SWSSiB©* ( O O l 4 ] «±©SB©»* Ul>BI?«:7n^i. 

Ul:^«l*S<,»tti1-3L\S*«tCEJgUfcC t*«ai-r (TJSStB 12 1 0 0- 3 0 0 nm. 

©/<?>7tB14 15~3 0 0nm. 

[0009] «!©»««. R. G. B©&Bi3IW«-3e© O^-n^lftaiB 18 15-100™* 

imxmn^txfc^nk^X$>r>X, miR(Omm<0^ ®»*B18 IS-lOOmn. 

mt>&\i>i>\.Ati^^XSimicR<Of&&y -I >\^i"S:JSSi. ®^|iaiW5StB2 2 5 -5 0 TO. 

L. ltrieB©Si3R©3l£a*flB*-5lr>»i^AS*flBtCB© ®«W»««2 4 3 0 - 1 0 0 0 nm 

jSa^^JUiitEaU. wrSSGCiii^OjtW^ffil^-St* 40 ©-'<-?2^'<-2^a>ii2 6 500~1 OOOOnm. 

4. [0015] ;x(c. c©j:9ttiBeBi*{©fiPffl«rtJii«-r 

[0 0 1 0] *I6IW©1-3«:<I:*1«. R240fB©iia»© 4i. W«EL82 0©«3(&B 1 8*>6»-&6n/c3fe© 
3feHi:^ffl9*'5l,>Wi^3eAWJW«:G©®JR7 ^ ;uaf*ft9;W 0^. — ^i^HlF 1 "Cn^^ J: 5 {C^SMBSStB 2 2 4 
6n-CI,>4/c«). cn(CJ:-5-cn*©GJiJc»*i!»it)l3n aai/. Jg(CWaW««IS2 4. /S7i^-^-i'3>K2 
4. -yj. «iSiffiiai»«:J:ntf. rtllBttG©jfiS«©* 6*j8iSU-CG(RiR7^Jl'*FGtCAit-rS. 
{cJfr-SlSS*iiifO. «£or. G©J1-5tRS;»5&<(S«3ti ^Bl 8*^6^-li6nte5(£©-SPtt. 5i^E^F2-C/^f 
St, ^fttLr3>h7>^ h3&S[Si±T-5J:^CC«c-6. J:^(C. ^S§«JSStB2 2iSWB l 2tcJ;-:»-C-€-n-e 

:^^m<omiSBLVff&(osm. nm, ms^u. «T©i**ffl nswsn*. ^>s:fc%. i|4«i«s«B2 2is«Bi 



C4) 



5 

(00161 ^fc, c©/c«bK:«. m^my ■n\'9<D\f 

%— a8#iJ:^«:-rs. ^«c*>^, i^H 1 2 i^a* 

2L/A + */(2 7C) = in (m 
<D^*»l/i:r J:^K:-r«.. CCHK^: ( 1 ) tf . 

fii-r^.. jasg«c». wrsast^ < i > ^mtc-rvm-O} 

too 1 7] C<DJ:5ii^m*. -«;e^6Ct,»^3lc<D«3a 

*^a»m®i1-3!aS8i^R (A) tt. H3«:^-rJ:^{C 
H*. R. G. BOd^^-^tt. R. G. BS#fe3(c: 

», B©^1;*Rt^ (450-500 nmWia) ft 

•:>rus. R-^GO^ai^tRJcotsrtHS^cwiO-c* 
{00 1 8 3 ^BR©jsig[«r«-rtaja!a[ia«y 

(A)tt. H4(CS*irJ:^K:«Cor*J»). G<*i£35«tf- 

aimR (A) (C@4Cr}mjSi£A«iy (A) i:m»-^it 
fcBI5(c^-ry^7©J:^«:HlSSn4Ci{c«cS. c 



i^200 2-3 7 3 77 6 

6 

* ^mim 2 2 t<Dm<oif£^temiki l (w«ie 2 o 
c[>3^!^gj9) ifi^ mssmismmsmz 2 ^issts 1 2 

t©ia-C^C5JSSl?fe©{4tie-'-7 h?:* (rad) . WIS 
EL®2 0-Cfl:3t;-r-63lc©^^©m»)mL/fc(,>5fe©X-^ 



(1) 



10 



20 



B©lfe*a3R©B©i^3feRStm«. ««0%ift-5r«,> 
R-?>G©*3l£®5RtCO«,»-C*>H^©i*J»3r*«), 
$feEPF5 («S5 5 0nm) -C^-rJt^tC. R© 
|fe*ffi««:4»W*G©il3fcSi**»0. 6 i^orfc 
»). B©»3ffl^«:*5ltiG©Ji-3t58t^ttO. AmSL 

[0019] cntc^tO. :tm&mvit. 
fcj: ^(c. RJtcf B©^aBR±«:G®iR7 ^ a» F G 
ifimihnx:\,^i>. C©G®iR7-*Jl/i»FG©Sj*lt14 

T (A) ». witisiaetc^-r.t'jtcsssn-cir**. 
r^s^to^. WK©ajflas (H4#)ja) ©«i»G©»[fi« 

©s«*3&sfi^«:^j:-5T*i»). •?•nJ^i?^©R•^»B©2ji 

10 0 2 0] C©<fc ^ ^j:^©GSiiR7 ^ JUif 

naa-r-S. C©fc«f>, GKiR^yJl-^FG^rRRCfB 

l^HSJcS^UfcJI-TlcjKSt^R (A) tc. meifCTfiVtc 
G®JR7 ^ F GOSai^T ( A ) 2 lilffl;lt^t> 



©H5^#Mr-5i. l%3tf-5'iSS-C©i1^5l£jSS** 5«30 

Rt (A) =T (A) XR (A) XT (A) (2) 

-C^^htii. ctiii/^yCTrrftmKD^'iictf: ★y (A) «H4tcmL*:J:^K:«con>4. 8£r>-C. 



0. «e©l&%ii^©G^ig|{c43l:t-&9B<&^S«#S 

[002 1 ] Etc. ±^L/cJ: ^ (c. ^lg©taiSSiai«* 
Re (A) =R t (A) xy (A) 

T^^e>n. cn*d''7:7'C7K-riS8©j:^{cft^. 

[0022] C©G«flX7 ^ JU^f ^:®ffll//c:4^1^aS 
©i^«SS*^ (BI8 ) G«JR7^)ua»*ffiflib&0 
»^©?l-3feS«* (05) =6]tS?-r«.<b. *-r. G©^ 40 

^(^(Oifyyitm—dhiy, ^xcc. RRatB©^iii 

^<o{^^y^im-ri,t. i,>-rnfcia8©:fr3&spia±ig5 

ft 5 5 0nmWi5©G©?S^ftJ^{c*ji>t::A:*itcfiTO-c*j 
•J. ^36©iSH*s*^{cJ5!j*W{cftiiW3nTt»4. 
[0023] iXtc. oltft^^tCtofco-caaffl^ftSy 
(A) €rS»L.fc«iK:*H-*J1-*JS«^€:S^Ufcffi© 

Sj^K. tmm.mmtfj:*). h 9 ©.t boosts, i^hk 

*$l,>r. Sr:*:|liS}^SS©GKJR7^;U$W0©l©^ 

B. ±)^l/fc»S:(3) ©^*)gS**Re (A) 50 



(D^S&mWly (A) 
^Re (A) ». 



(3) 

Lfcii©«jsffia^fi{c«-r.&S)^t?s>>). patcn^-r 

J:^K:. Rl^nm 3. 6, G^Tiaffi*- •• 1 5 . 

9. BB^ffSm 8. 2. W-i^ 9. ZtU-yXi,^ 

i>, cntc*tb. H5K:^ofcGfyR-7 4Ji'5f^cb©Ji 
K^amm 4 7. 5. Qmim^ 15. 

9. ^mtmk 32. 0. 3 1. 8-C* 

^iit-<r. 5pi^Ti/3fciT©^Slt*ec^c-,-ci> 
*iS9:w6ntti»©-c. ra— ©0cc*s. 

[0 0 2 4]—:^. WaEL)i2 0{Cj:-5*Jft©^K: 
^-TiSiS^t*. ia6{C^l/fcG«iR7 4.»l'iiFG©2l 
»1^T (A) ^#^16*15, C©/c«). :*:*©*©«i 



[0 02 5] ;X«C. 09«:^r^^lC. R. G. B<DS 
«3t®3R{CR. G. BtDfija^ ^il/^f^r-en-etlRW/c 

J:^{c. R^i®^ 5. 1. G»5tp^ 5. 

5. B^36HSR 1. 3. 4. Oitto-Cls 

tcK<a-5ri/3£f>, cntcj^u. jfES^j^jsB. Gift 

itX7 ^^i'i' FGffl<Dttf4l ffiacD;?fCJ:< . /s^-n^ 

[0026] iSrte: 2|i:3ISije<S<DS!0Wi ur. ^ 1 
(B> •¥» (C) tC^-rfe©*J*'5. *-r, Sll (B) © 
miit. G t BOftJtHSRtCRRiR^ ^ JVH F RJfeBtt^te 

<D^t. R©jfiS^<DSSf**5eS$n*J:^tc<ii. 
H I (C) ©M». R tG<iO^IiiJRK:B®«R7 ^JW* 
FB«89:(-fyi:M7«i. C<Dte^». ^BI50i4j1^ 
|**<Di/57©^%. B€>iKS«®SS***Jffi8S3ti* 

[0027] <|liSJ^«2 >• -OXtC, m 1 0«:*JBU 
r*:^©IUS}i5«2(C-ot>-citt?g^S. JdSl/ftJI!t 

jmmmi^2 4 . C r fei-tcj: 4*2IWjSS*lg5 0 . 
77tB14. *-;HailSBl 6, m^ftmi 8. Al/j: 
<irtt:J:iR8*B5 2©IHtt:8lB3ti-Ct»-5. -Tttto*.. 
»Efl!l*«*2M©SI*B5 0©«fi£i*ioTt»i. G« 
iR7^il'5JFGB. MtcSfil OJitcESSnroS. 
[0028] WtSE LIB2 OOp^jl^ 1 8«>69g«6n 

tc^<D^%. —mt^WF 1 1 ■c^r<t^tc^j8ws8* 

eSO^rSjaU. Mic««§8»«BI2 4. S«l 0*2 
jai/rG®lR7^ib3»FGK:AI*-r'5. 
1 8*>6»-tt6n*:3t<D— SMi. ^F 1 2"C5^rJ:5 

tc, mmf^smm 5 0 iswa 5 2 tc j: o r -tn-ens 
84S n*. -r«tt>* . mT&mmmm 5 0 tswa 5 2 tc 

3n€>. 3|g|Sg}gJIS2K:J:o-C€>. ±aiU/clUtJ^«l 
[00291 <ldfiJK,®3 >• >X{C. 0 1 1 €:#Jt8L, 

riii6»!S3*sii!g-rs. *-r. hi 1 (axdw*. 

G«IR7 ^ FG«:/^?r i'-t-J^a >e2 6±«:»W 



) #512 0 0 2-37 3 77 6 

8 

fcff!-C*S. (B) <D09tt, GR1R7 ^iUirFG* 
SI?a»«K2 4 t-'-5 5»->^-i^g :/lg2 6©iatC}gfiSiO 

r. G(RiR7 Y iw^* FG©ttS3Ws^c•s<D*■c*i. 
«c. 1 ©%j^ 1 8ifim^mmi:miitc«it^ 
tftrj-cu-soKj^L. (c) <D«». -enesr^ 

iSL. SA^ti'T-liSUi l 8B«s}^ldi$n-C(,> 

[00301 «±©«tt. t^rnfeSWH t *j8<!«SS* 

n-ct,»«). cntcau. SI 1 (D) ®t«tt. ^mms. 

8t)i3&J&< . W«E LJi2 OiPhOi:hStiit^^F 
1 -C^-r .t^tcffSEGRiR^ ^ F GtcASir^dv 
t> L < «. 59£n F 3 -cs^-r J: ^ tCJKWB 1 2 -cSSis n 
■CG«lR7 ^ F G«:AS«--S3(c«t^©^^V>«R)Ei 

2) (a?B3ISK2 4) flJW^cW 

it. «f58^6-13 208 l#^^c*4J:5^c/<>^• 
E L *ffl© J: ^ «:G»flX7 ^ ;U5i SRR 

cfB©fi*Bi*{cRi>rffli,»n«. iai«©s»»«:©*c 

<b*l-C#S. *F«K:<fcn«. #pg^6 - 1 3 2 0 8 1^ 
^©^eiEL^T-tltlSbt:. 1im©aS<!:-'^•5'-:^ 

[0 0 3 1 1 <m&m»A> 'AK.. mi (d) 

mLxmmmfSi4^utmri>. c(omit. r. g. b© 

S»jfflSR©^fe. R©»*®3R±«:«R2ia7^f 
ER*SW. B<C«*Bi3R±K:»Ba«7^;U*EB* 

30 mftcm-cSii. sm-rtiis. r, g. Bs&ij^-v 
wt?*s. ±3^C//cG«jRr'^ Aditt. smrti«. R 

:)Sr. 0 9 K^l//c cfc ^ tc. R©l%3fcSI3R«: R©3lia7 ^ 
Jp^^fiffllz/c^omi^^KS. 1^{K<. B© 

%jt»R(c B©3Sift7 ^ ji/ i/yt«^©«jffisst 

[0 03 21 itC-C. HI (D) ©J:^«:. R. B©S 

%i(6a5R«:R. Bcaa^^^u^fER. EB«:*n-en 

"•5. 1. G 15. 9. B 1. 3inc0. 

■c*>7. 4t3a:-9"c, mMm^mm^'o^ittitcm^ifi 

[0033] <ffe©IIJfiJ^SS> *«?gtc»»^< © 

iafiJK»*t**). «±©ra^«cS-:J«<»t:^««:«^-r?> 
Ci*reili-Cft4. «jtti. ^X©J:^«c*>©*>d**i 
5. 

( 1 ) wrieiU6?^ss-c». ^ELf'-(;^:/u-^{c*fi 

K*affll/fc0«-C*4*». R. G. B©Sia«tti'©J: 



(6) 



[0034] 

(1 ) JI-ifetcM-T'S^ ^:>UiiiU-C. R. G. BO'St 10 

(2 ) G<D«iR7 ^ ;Uaf€:RRCf BO[)iii5R©3tHl^* 
4t»tti^*A«W«Ci9:W S C <!; i Ufc©-C. 3 > h 7 X 

i^©@»3W®a$ nt:*jSi**«isi±-r 

20 

(4) RRu:B©®3R©3tHl:*J<BI**t»»*1-5feA8iffliJ«C 
[eijB©fiim^j:SiQ§] 

[122 ] iyaa3R©aiB«ig©-HW*^Tifa»riiia-c 

[ H 3 ] SJKSIJSJ^JgtCfcW 4 G®IR7 ^ Jl/ 5f©ttl»» 30 
[H 4 ] Nli8©»SiS*«%n^T ^ "C* 5. 

[195] o^ftentes^a^^^st^^ 



2002-37 3 7 76 
10 

(136 3 Ul^ltto^aStcisWSGRjR? < ;Udf©Sja^ 

(BI7 ] 65g^lJ6JK®K:*jW5GKJR7 ^l'*«r#S[0 
/ci1-3feSS**«: W V 7 r * -S. 
[H8 ] tirieBI7K:|g4©«.®e[^:#S[U/cJ1-3tSt*^ 

(H9] R. G. BS^®«tCteWi7 il'*©WM 

^mjsissf^^:©Ba^^^'^@tr«>^. 

[BIO] ;f:|£qQ©IISe^flS2©^8UBMj&«m-rttr 

[011] *«M©ii«9^ss3©^aa«tJS«:n^-r»t 

[ff^SiW] 
10 "Sffi 

12 •js«a 
16 •J^-^na^n8 

1 8. 1 8 A 

1 8 B -V^S^ 

2 0- -WftELB 

•••B«0?7 ^JU* 

•••G«iR-7 -<-»va' 

•Raia^^^i'af 
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immB] W-^l 4^5^ lOB (2002. 5. 1 
0) 

i^mmiE 1 ] 

' mm 

iai*3fi n R. G. B<DSB^— s<Diert5t?i2^j 

[89*a2] 15^7 ^il/^f*!G036©KJR7^ 

So 

im^S) S^IBR. G. B<DS®^. JgW>i<b2 
/cC t*!^«ir2>S«*312iBfS©*7j^g. 

[§8^4] i9§eR. G. B<Dsmmifi. smmtm 

S4fii>J(cigSl//cC&%4^^'r&ai^3g2gBtt©%^ 

7 h*<t> (rad) . «5ia]SSt)g<!:3»i®?SSS*H©ia©31£ 
2L/A+4>/2?r = m (m»Sfg() 

mnc^B] R. G. B®SBI3R*«— S©JW15t«?aj 
wrieR©^©*ffl:^CW*4<r>t*i^?(£AStWlK:R<W6© 
l3:^3lSA8*WK:B©36^ift7 •*-'l/**ESb. STSG 

[88^9] liTKR. G. BCDSSSR^. igS4S^¥ 



aL 

<rad) . m^mmtmmmm.9im<Df&<D 

e-e^ieS^A (nn) iUfct*. &'J(D®ifi. 
2L/A + 4>/27C = m (m»eiK) 

oiatsoan^sis. 
[0 00 11 

10002] 

mmmrj] ««e l5R^«. -nae^tc. w«e Ls^t 
a«r«fiirl*^yt-s^Il«s^«c^r*^•3. -:&©«ew 

A 1 tx^<0^-CSb *) . f&:fr©Se» I TO (Indium T 
in Oxide) J5ct-{cJ;S3iaajatt©2W«ffit «co-Ct» 
S. ^EL|fe36«*>6ttJ:*33*afc5te»s fe%6^jS^W 

:^3nS. C©J:^ttW«EL3R^€:fiJfflU/c*7nKg 
•Ctt. n**»6aW«««r^l/-CW«EL^*^«:eA 

[0 00 3] C©J;^^j:3>h^>^ h©fiT€:?Sc#"5"4 
«£3feft«rt 4#M¥9 - 1 2 7 8 8 5-^i>lfi(ce§ 

m3tifc«^^***-5. cnw, «7nilS©»*Effl| 
{CigSHBitlRt l/4«g««rtt*^t>-l*fcRli**e 

*ia:wte«fiStacori»«. Ji-»<fc»)AS*jte©n«Bfe* 

*/c. «fB32 0 00-3 1 55 8 2#ii««:tt. 

^«e-c*&*y- F««AW«E LifeifeB<t©m«: 

[0004] jgtC. ^tfitCRC^). G(»). B(«)©S 
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iLiCtit-Cft^. 03&>0C®:^-Ctt. R. G. B© 

'^Hm^&^i. V-C. *W82 0 0 0-378 e^KH* 

^©if— J'©ififi*'4 9 0 ~ 5 3 0 nffl©G©* ^— 7 
^ 3r«iG©W«I^IB(C^^ n2». 
[0 00 5] 

(W$H¥ 9 - 1 2 7 8 »5#4^©«S^^--C». 
JRS4«:M-r-5«iS<K9!)*lt^*«'»*>©©. **©W«EL 

^)B3&»e.©3e«:j^-3-5®ja^fefiTb. »ef»5 0% 

®i^ra2 0 00-3 I 55 8 2#^:f«©W«EL38^r 
». W«EL^*8©*fc3(aR»tXatCj:-5T«iR$n-C 

(3>R, G. B© jfc©g3ft 7 ■ri^»^-en-e<lR. G. B 
©iiiSRtCjeffl^S^afiESISl*. W*^j::&tt"C»*4t>© 
©. j1*JSW^*43 0%effi*»). ^©ISSBSMftAH-i* 

[0006] «±©jStCi©au/c4)©T?. 2t: 

3tE©H«©«S©fiT*lB < C <!: «c < . J: S a > 
Vyy^V ©«T«r:^»ifc?s:«-r -S C <b *s-C # 4^5^S 
?&ffi«-r*Ci*. ■€-©afl?J<*:T44>©-C*i. 

[0007 1 

ft. R. G. B©SSilK3&*— ^©JBff"t?lB5<J 

3n/c«^iSB-C*-5T. «fiaR. G. BO'i*>ifihM 

myfd&fMtkWMir^-y -t tvif^. fl!!©ji«l03ft*>r> 

[0008] iS<3c»«©— ^tt. 19127 ^ A^i/ifiG^ 
HtfDmLV -f jW»-Cfe'3, cn?:RRU=B©@ilS©*Ui 
:*)iB) * S C > AS* TO«C Eg O /c C i «Fa t r 4 . 

flfe©?&®«. atriBR. G. B<D^m^ifi. mstm^&m 
c<t*!|#ai-r4. E{cf6©»®», «5iaR. g. b© 

[ 0 0 0 9 ] ffi©l6W*. R. G. B©SH*36J— je© 
jej?:t?i2?iJ3ti/c«jn$ai-C*oT. MieR©®5R©36 

a:?3»j*4»,>«Ji-5i6AS4fiij{cR©^!6©S)a7 4 

iSL. l9gSB©eii^©j^tti;^flil«^i>>(;l:^jUJtfl!lK:B 



©3fe©^ja-7 -f ^l/^ri&ffiSl/. M8BG©@S^©*Ul:t>{W 

[ 0 0 1 0 1 *«?8© 1 -:>K:J:4a«. RRVB©Eii*© 
*a*ffl9*-&C>«i1-*AS4»I«cG(Wt©««R:7 ^ JU5»*J 

saw6nTt»*feje). cn«:j:o-cj^*©Ge£»*««iu 
s«©3tK:«^*SK3wav>. G©j^3tfi8»*« 

[00 11] 

[^©ll*6©J^«l <ISSBeJBl> ft^tc. 

iB©iiifij^JSnc-5«,»-csfffl{csiw-r*, «^g«. 

01 (A) tC^TJcOtC. R. G. B©&»3i6m5K3!P— 

5e©«rtf-c2i>:7cE5>J3nfc«isRi«co-rc>s. Wf^o 

tdiri*. X^tCR. G. B. — ••©«J^©iS»)iSUE 
JlJiiio-CfcO. Y*|o|CC«H— &©ie3tH^©»Ki 

jjc-sTw**. ^-ur. x:&i«ii«:asi-r4^H«R. 
G. B©tt^(cJ:r>r. ai«iB3RP*««0^''»*. 

^^iSJ^SitCtel^-Ctt. G©^ffl5g«:^< RRt^B© 

[0012] R fcb < ttB©»*B«©8lB«JS«:T:-r 
<b. a2©J:^K:tt*. RBKC*JC»"C. :tf7Xll«l 0 
±K«. *-r. Pt. Au. Or. W^ci'tCiCrj-Cr/ 
-FSffi^MtafcJSStBl 2*««g}^(S3n^>. ^XK:. 
C©S«B12±K:. m-MTDATA. 2-TNAT 
Att£«:J:or/<-»7rlHl 4*«8l8S*i. !g«:-e-©± 
K. a-NPD!44'{c4:ot:!^-/l'^2llil 6*i^0 
RJtStiS. C©s^-Jl't&2IB 1 6±«:». A 1 Q a^ci' 
lcJ:-7-C«^3SB€:Jft*itelS*S}l 8*J«BSn4. 

c^hf^fyrmiA. s^-^^«iSllil 6. »*bi8 

tCj:o-CW«E LB2 0*i«tlS§nTV>4. 

[OOial^XtC. C©W«ELB2 0±(C». Mg : 
Ar (MgtAg©^) ttifK:j:-:,r*v-H««* 
«tta/c*«?8SSlB2 2*saB)^fi5c3nt:c>?>. C©2H 
jgWSStB 2 2 ±{Ctt. I TO* t'tc J: o-CJ^fiRS ti/c 
mmm^.A^irl'X. S i N«c<ir{Cj:4/>'f'>-^- 
5/a>E2 6*!SB0^5*i-Ct>^). C©-'^■f 

a >K 2 6 ±tc . ±3^ 0/cG3fc»lR7 y il/ F G36«S 

[0 0 1 4 1 J!5l±©»B©»tE l^t»il»«:7r5^i. 

®)®WB12 10 0~3 0 0nn. 

0/<^»7yB14 15~300nin. 

®*-;HSSIBl 6 1 5~1 OOnm 

®% 18 15-^lOOnm. 

®^Ha^jS8*B22 5-5 Orm 

®a?83ISK2 4 3 0 - 1 0 0 0 nm. 

©/S 9 a >BI2 6 5 0 0 ~ 1 OOO Onm. 



C12) 
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[0015] ;xtc. c©* ^i3:^imfR<oi'^mi^'^-r 

it, ««ELB2 0<!!>»*H1 83!»€>lfe«6nfc*<D 
^ ^ > —mt^WF 1 -C^ntJ: '> Ki^^mStlS 2 2 * 
aau. MtcBjl?89>«g2 4. /St, 3 >B 2 
e€:j8aiU-CG*KlR7^^l'5«FG«:A»*-r5. 

1 83!P6»i±e>hfc3t;<0— 5^F2-C 
^■rJ:^tC. ^^2I?8SS*JB2 2 tSWH l 2«:<i:-:>T-e 
4a-e*a]SS*3n4. -rttbt. *aiWS«IB2 2iJRS4 
Bl 2tcJ:oTitfttiS«3g*i«RSi3nr*j»j. ctiK 

2L/A + <I>/C2jc) = m (mttSSS) 

<![^*S9fc-rj:5K-r-&. c©»5s: ( i > «t>. 
<4<br*. ias*ctt. Kifa«3S ( i ) *»ifc-ri5Hr* 

[00 17] C©J:5<a:^femi. HHWK:c>^3l£CD2jft 

Wi^iSSR©^*SSt^R (A) H3tc^TJ:5 
KttS. BWJ. R. G. B©y77«. R. G. BS» 

JR«. BOil-jtSSt (4 5 0-5 0 0ninWifi) 
!&-:»ri,»4. R-«»G®»itMR(C-5(,>-C4>ia*®iiO'C 

[0018] niKcDjss^a-rtajSBtd&i^y 

(A) tt. a4«:n^-rJ:^«:fto-C*j«J. G^^iajwe- 

S4^R (A) (ca4<Dmssitb«iy (A) ^m-i^^ 

Rt (A) =T (A) XR (A) XT 

[0 02 1 ] etc. ±]£o:^<t^{c. ^wows&iimk 

Re (A) =R t (A) xy (A) 

•Q^yLhtx, c4i44^97r5^-rtBI8©J:5tc«cS. 
[0022] C<DG*«IR7 ^ ib^^rfiffl Lfc*IQfiJ^ 
SS0^3feSS*¥ (08) GifeiRlRv^Jl' $5:06^0 

^c(,>is^©ji-3t]®Hm <@5) ^^mri>t, t-r. G 
iOTjR©*^97*ike-r4<!:. ir>-rnfeH8©:^**5ia 

K. ifiS5 5 0nniftja©G©jfifiJS«:*j(,>t:5*cti«:<aT 
or*j*). ^i-*©ss*3&5^^««css!ij^{c«i*ii$nri> 



[0016] c©fcab«:», i*»W7 ^ ii'5r©e 

9};^a2 2 <i:©ia)©a^o^fK«L (««e lb2 o 
©*^Km) *K mf^mmfxsim 2 2 isst® 1 2 

t©rar^04S«*©tt«S^7 h44> (rad) . WtS 
ELJB2 0-C«*-r**©5%©K*)liBly*:l»*©:^'< 



(1) 



B©^3ffl5R©B©j1-jl£5l*^«. Ii«0%tiir>t:t» 
R-<>G©^3W3R«C-3l»t:fcian^©t*J»)-C*-5. 
U36»U. $^F5 (jRfi5 5 0nm) -Cm-rJ:9«C. R© 
l«*iii3Rtc*sWSG©i'f3fc)g34*«o . 6 t^co-cte 
0, B©»3»^tCfcWSG©Ji:3tdSit*»0. 4es 

[0019] cntcMb. ^siiSJ&ii-ciJ. 0 1 tcs^i/ 

fcJ:^{c. RROfB©fl3feiBIR±«:G*»JR7^;U5»F 
GJ&JSWen-Cl^?*. C©G5fcSRfR7 ^;l/*FG©aji 
1tt4T (A) tt, 0<iLliH6«:n^rJ:O«:a3esn-cc> 
4. -rttfyiy, ^liR©«S!S (04#JB) ©m>G©3fe 
©«S^©383a^a^K:Aj:o-C*J*). ^tiiim<OR^ 

B©^aia*3Wft^ii5cr>rc>€.. sos^nti. g© 

^»»(2tRiRU. R^B©^»S(3SSiir&4$tt^«ro 

[00201 C© J: ^ tt«Ftt©G3t«lR7 ^ 

■enaa-r-S. C<OtcH>. GJISKiR^ ^JU5»FG«rRR 
B ©|%3l6ia3StCEg l/fc t fr ©J1-3t)SSt^R t ( A ) 
»*. i?EH3«c^Ufc*f3tjS8t*R (A) tc. HStCm 
t,/cG*l»lR7 ^ Jl/if F G©aia!|^T ( A ) «r 2@» 

(A) (2) 

★ y (A) »04{c^U/iiJ;^K:&-5'rt>S. fie^-c. c 

©asiSfltgy (A)^#a[b/c4i^*ii»«©Ji-*sst 

^R e ( A ) B. 



(3) 



[0023] iXK. oia^i««:*3A:or«aiSftiSy 

(A) *s^uteii{cwr5^3t]ss**?:a»i//c<ii© 

fcC»-C. *r*lliSJ^®©Gife!»iR:7-/il'fW0©ti^ 
«. ±iSl/te»« (3) ©51-5eRW*Re (A) 

i./cii©mffliK©^>ffiK:j*^5S(i^-c*o. P0{c>jT-r 

J:^tc. R^iii* 3. 6. Gmamn 15. 

9. BI6*fflSR 8. 2. 9. 2bti-:>XK^ 



(13) 
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m^it. nme^ 47. 5. g^b« 1 

5. 9. B**a3R 3 2. 0. ^J^" "3 1. S-C 

*.^m^t it^X . W-i^-C 1/3 WTCOtaSiSW^K:* r> 

[0024] — «ISIE L® 2 0{Cj:^*3fe©»)6«: 
>lt-r«>2ji*«. 06«:ij\UfcG^iR7 Jl/if FG© 

5«a:©fiT*ja< c i «t < . ii-3err® a > h ^ x h 

(0 02 5] ^XtC. a9tcS^-rJ:5tC. R. G. BOS 
^iBJRtcR. G. B (D &3fe<Pg )a7 ^^Mti 

ic^-rj:^K:. Rmm^ s. i. GfsieiasR-- 

5. 5. Baffle 1. 3. Ottto 

I*. 7^ii'5»tu-c«e«-r**ti4*«3«eaitc4<bi€> 
cc. y^*-->yfc3iaff^!e«*»*'). 

^ if F Gffl©*t*4 1 «a©*"C J; < . - - 
(0 026] tC*J. *^J^!S©^0!l<!: L-C, 01 

(B) ^ (c) {c^-rfco^iAs. *-r. HI (B) © 

GiB©l6*iii*«:R36««7.#ju*FR*a9:W 
/cFJ-C*-6. C©»^«. BJiaia5©J1-3l£JKS**©5^7 
7©^%. R©*©iftSiS©Sit***®«S*T.4'<t^«c 
ia:^>. 01 (C) ©W». RiG©Bitffl3Rtt:B3!aR« 
7 ^^I'^'F B«rSWfc0«T*'2>. C©ti^l3:. Mffi05 
©{1-365W*©i'5 7©^^. B<Z^i©?SSJ^S»t$ 

[002 7] <faeg«2> ^tC. 01O?r#Ml^ 

•C*^©IIJSJ^^2«:-3i,>-cittlBr5. USUfc^ 

jgffi 1 1 iii«t> u < ttMicr 4«^fis8tc»^— ©t5F# 
^ffloi. ^immt. mssmimtsititmicmim 

ifih^'km.'otii-rmmtotchcox, s«ioto*^6. 

3l?g»SK24. C ri^j:t'«:J;4*jS?8JRS*H5 0. -'^ 
y^Tlil 4. ^^-J^*aSIHl 6. 8, Altt 

t'«:J:*JRSt«5 2©W{c«BStirir>5. T^ttot. 
^ffJ*J*®W©S8tlS5 0©«fiRi«tr>Tl>i. G* 
«|R7^JI/5'FG». |g{CS«l oiccEsanrir* 

[002 8] WtSE L|i2 b©«^ 1 8 *>6^-«*6n 
/c?fe©^%. — SBli^enF 1 i-Cm-r<i:^«:#SWS« 

Bso^rSiao. MK:«si«ai«iJg2 4. sisio^a 



«brG3fe«itX7 -f ;l'5'FG(CASt^*. 
Bl 8*>6«1±6nfcjfe©-^W. 5^H1F 1 

^S58St*H5 0tKWia5 2«:J:o-c-5^n-en 
SS*3*i-5. r*t>-^, i|£^gC9tli5 0i5i*)S5 2 

Hl:t>Sti/c5feW. G*«iR-7 -/ 'l^f FG«r/M/-cnS»K: 
ffi:»jSn4. *«ttJB»2«:J;-5-Ct>. JdaiUfc^JK 
fiS 1 tia»©ja**»S C tifiXit 

[0 02 9] <||fif5?^®3> 'XK. 01 l€r#mU 

■C«t©g«3*SM8"f*. HI 1 (A) ©Wtt. 

G3fe«R45l7 ^3^'ilF G^^^ f S^'<-2-' a >«2 6 JiKS 
WfcWt?**, P0 (B) ©ffllJ. GiiSRiR^^^l'a'F 
G«:S§3*^2 4 i^-! f S^-S-t^a >fi2 6©raCC# 
^Ltcmxibi. t^-rn*). J:^U/cieteJ^«Sl <tlt« 

Lt: . Gitskfiny •/ * F G©fl«**sa 4©*t?* 

i. ^XtC. ^0»l©^3tBl 8*J«^-«iSIB«:**ai 
fc«lfiJStia:-»"Ci.>2»©tc5*b. 1^0 (C) ©tWW. -eti 
IBtH 1 8 Ai«^*iailB 1 8 B*sj^lS3 

[0030] w±©«w. v»rn*>)sa4Bi*swss* 
n-cui. tntcstu. 01 1 (D) ©«». 

9imi!fifi< . W«E Le2 0*>e>W:^Stlfc3fe*«55fllF 
1 -C^^J: ^«ci^G2g!RiR7 ^ ^uaf F GtcAtt-r^ 
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